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(57) Abstract 

Novel vitamin D 3 derivatives which are substituted at the 2-position and epimerized at the 20-position and have -O- or -CH(CH 3 )- at 
the 22-position, as represented by general formula (I): wherein X is -O- or -CH(CH 3 )-; R 1 is a C,-C, 5 saturated or unsaturated aliphatic 
hydrocarbon group which may be substituted with one to three optionally protected hydroxy 1 groups; and R 2 is lower alkyl. 
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fU 2 2&^-0-^ctt-CH (CH 3 ) -T^St:^5>D^!;Mt 

io 

*%BJ#€>{-«tSCin^-CO^fCctD, Wh^S>D 3 (gp-£, la, 
2 5-ykKo^->k*^a>D 3 ) © Al^t: 2 a - ;i/SS^AT5 1 f 
20 ^S>D§§* (VDR) ^fg^±#-r-5^<h^JBJUTV^ (K. Konno, •ft&, 
Bioorg.Med. Chem. Lett. . 1998. 8. 151) . ££>tei, 2 a-/^S©iA<!:iig|5 

CtfeS^frlTHS (T. Fujishimaftil, Bioorg. Med. Chem. Let t. . 1998. 8. 21 
45) o L^L&^b. 2fiOSJI*OiA(i:2 0&©Xtfte£m^fcit-fc-tT, 

^©£Si£14fc^itf£nT^;&V>. 
#5891tt» 2&£fi*fc££:WU 2 0^It?^nTi5 0, 2 2f^-0- 
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*&w:-ch cch 3 ) -^&zmmtj;£? $>d 3 mmft&Gi&u mm?z> 

cfcomM^«g(5^trcD^^^^L. cm*, (s) (r) 
-E«0*^3 -tKn+i/- ^^-h^tH^mmt Li^ 

fiP"fe. *»^tCctntf, — ^ (I) : 




(I) 



15 X(i-0-*feii-CH (CH 3 ) -fciRU RMil-3«©7KK» 

0?SL<tt, — jk^ (i) l:i3UTR 2 (^^n-efe5. 
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£?£L<te, — ^ (I) l:^HTXIi-CH (CH 3 ) 2 2GL<D 

0^l<«, (i) iz&^t, R i \zim<D7kMm$.fzit&mzrLTz7k 

BlitM^nTl^Kit 1-15 <^gS?DCDflg^^7K^*^^-ro 
5 mzft£.l,<\Z, R 1 «4-x5^;U-4-h Hn^i>^\^'>;PS^fc^3 - t 

WizB^L^—^ (I) tfMb^te, (5Z, 7E) - (IS, 2S, 3R, 
2 0R) -2-^^-2 2-^-2 4, 2 6, 2 7-h'J^-9, 10 
--fen- 5, 7, 10 (19) -ni/X^hUX>-l, 3, 2 5-h'Jt- 
10 ;u ; 

(5Z, 7E) - (IS, 2R, 3R, 2 0 R) - 2 - 2 2 - 

-24, 2 6, 2 7-h'J* ; E-9 1 10-tn-5, 7, 10 (19) -31/ 
X^h'jx>-1, 3, 2 5-h'Jt-;i/; 

(5Z, 7E) - (IS, 2S, 3S, 2 0 R) -2-^-2 2- t*t 
15 -24, 2 6, 2 7- MJsJ^E:- 9, lO-tn-5, 7, 10 (19) -UU 
X^h'JX>-l, 3, 2 5-h'Jt-^; 

(5Z, 7E) - (1R, 2R, 3S, 2 0 R) -2-^fJP-2 2-t^ 
-24, 2 6, 2 7-h'J* ; E-9, lO-tD-5, 7, 10 (19) -31/ 
X^hUx>-l, 3, 2 5-h'Jt-^; 
20 (5Z, 7E) - (IS, 2S, 3 R, 2 0 S, 2 2 R) -2, 2 2- y/f 

;i—9, 10--ii3-5, 7, 10 (19) -□l/X^h'JX>-l, 3, 25 
- h U ; 

(5Z, 7E) - (IS, 2R, 3R, 2 0 S, 2 2 R) -2, 2 2- y^f 
JV-9, 10--fcn-5, 7, 10 (19) -3l/7.^h'JX>- 1, 3, 25 
25 - h U ; 

(5Z, 7E) - (IS, 2S, 3S, 2 0 S, 2 2 R) -2, 2 2- y/f 
;U-9, 10-t3-5, 7, 10 (19) -3l/7^h'Jx>-l, 3, 25 

(5Z, 7E) - (1R, 2R, 3S, 2 0 S, 2 2 R) -2, 2 2- y^f 

3 

<WO 0066548Al_l-> 



WO 00/66548 



PCT/JP99/05778 



)V-9, 10— fen- 5, 7, 10 (19) -n UXd? b UX>- 1, 3, 25 
- h U 3r— )V ; 

1-12158 9^<DWMm\zum<Dftmz±T3\miz&Q*mMm\zT6ir)&3z 

10 

mmmj&'fo(Dmmmm&&zfmffixmz^T£K)mffl\zmA'TZo 

—&5£ (I) {'43^T, Xtt-O-Sfctt-CH (CH 3 ) -*wU-R»J4 

15 i ~ 3m<D7km&i£fciz&m2nrc7k&mi?wm2nT\,*T%£\,*mm%i i~i 

d^h- i-yntr;^ n-^;HK, s-~?^)vm. \ -y^jvm, t- 
20 7^)m<Dtefi\ ^>^)vm. ^^)vm. ^y^m. *?^)i<^ y-jm, 

^ti-n/mm-hmtfzft. &%.is<fe3 - *^)i??-)vm. 3-x^;i^>?^ 
4-^^;^>^;i/S, 3- (n-^Dbf;w ^->;i^ 4-x^;i^4- 
5-^^;^^^;u», e-^^JK^n, 5-x^;i/^\y^;^ 
4- ( n -yntr;w ^T-jmtna&mtfzn. $^>(c^l<«3-^^;p 

**mm\z&^x, TmmvmmmmtTkmmtte. ~m\zimmm2^i 
^(Dmm^rz^mmorj^-jm^rzUTji^-jm^TRL, 2- 

2-7*^x;^ 3-7>x;pS, 2-^>^-jum. 3-^> 
^x;ps, 4-^>5^x;PS, 2 -^iz-jim. 3 -^-fe-;^, 4 



BNSDOCID: <WO 0066548A1_I_> 



WO 00/66548 



PCT/JP99/05778 



^-;us> 5 -^n^t-^S, 6 -^\7°^-;us> 2 --7°Dtf-;us, 2 

3 -y^-j^-S, 2-^>^-;us, 3 -^>^-;uS, 4-^>^x 

Jl/g, 2-s\*r~>-)im* 3 -s\3ris-)l£, 4 -s\3ri/-)\sM, 5 -^\4^>X 

5 ;i/S> 2 -^y^xji^, 3 -^\y°^--)im. 4-^^— 5 -^y^- 

x;ug % 4-*3Mi/- 2-^>^x;i^ 4-x^;u-2 -^-fex^Ste^ 
10 #tfe>n<5. 

£ fzymm-vmm 2 nx 1* x t> «t 1^ t§*n g «TO*n © jgi&jfc&tfaKSss t «. 

2-^^;P7 p otf;^ 3 - fc h*P^->- 2 -^^;u^o 
tf;PS, 2, 3 -v?k h*n*~>- 2 - *^)V7u\d)\>m. 2-l^-2-hH 
udFZsttJVm* 2-I?Jl/-3-kh'P^y75 1 ;H, 2-X^;W-2, 3- 
ykKD+y^;H, 2-tHD*->-2- (n-T'DWW ^>^S, 3 
20 -th'n+y- 2 - (n-yatr;W 2, 3-ytFD^'>-2- 

(n-yntf^) ^>^;i/S> 2 - k H P^y- 3 - ^f^^H, 3-bH 
□ 3^>- 3 -^^Py^Pg, 4-kHD+y-3-^5 1 ^7'7 c JH, 2, 3- 
ykKo*y-3-^f;^Hi, 2, 4 - 5?k Kn*->- 3 - ^f 

3, 4-ykHo^y-3-^f;i/WI, 3-X^-2-kFD^y 
25 ^>^;i/S, S-l^-S-kKo+y^H, 3-XfJl/-4-kKo 
^>^>5P;US> 3-X^;U-2, 3-ykFD^y^>^H, 3 -X^- 
2, 4-yth'D + y<>5 : JH, 3-X3MI/-3, 4-ykHD^'>^>^ 
S, 2-kh'D+y-3- (n-yntf;U) ^->;i/», 3 - t b*o*:>- 3 - 
(n-yntf;i/) ^\^->;US, 4-kh'D + y-3- (n--7°Okf;P) 
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2, 3-yhh'P + y-3- (n-^Dt?;|/) ^^->;pg, 2 , 4-yt) 1 
n^>-3- (n-^ntfJU) ^->;P«, 3, 4-ytFn+y-3- (n- 
yne;iO 3 - 1 K O+y- 4 - ^^;K>f JH, 4 — k h'D+ 

^-4-p<^;^>^;i/S, 5 - 1 KP^y- 4 - ^ f;K>?;n, 3, 4- 

5 i^k Ko^'>-4-^^;i^^>^;US, 3, 5-yth'D^y-4-^^/<> 
^JUS, 4, 5-ytHD + y-4-^fM>?JH > 4-X?^-3-kK 
d^v^->;^ 4-1^-4-kKn+yA+yjH, 4-x^;u- 5 - 
th'P^y^yJ|/S, 4-X^;U-3, 4-ykHD^yA+yJH, 4-x 
3^y-3, 5 -fyk Hp^'>^\^->;PS, 4-X^;U-4, 5 ->>k K D^S^x 
10 ^>;Wg, 3-kh'D+y-4- (n--7°u¥)],) ^7^)1^ 4-tKD^fy 
-4- (n-z/nkVU) 5-hHD+y-4- (n-^nt!;i,) ^ 

77-)m. 3, 4-:xk Kn^>-4- (n-yntTJk) ^y^g, 3, 5- 
yhh'D+y-4- (n-7u¥Jl>) A^H, 4, 5 ->>k KD^fy- 4 - 
(n-yptr;P) ^y^l/S, 4-tKD+y-5-^5 : ;K+y;H ) 5-b 
15 KD+y-S-^^JK^yjH, 6 - k H D + y- 5 - ^f M+yjH, 4, 
5 - yt KD^y-5 - /^M^yJH, 4, 6 - V k K n^;y- 5 - 
^Jri/J^m. 5, 6 KD^y- 5 -^JWv^iWyg, 5 -X^Jy-4 - 

k Kd^swn^;^ 5 -x^;k- 5 - k Hn+yA^JH, 5 -x^- 
6-kHD^i>^\y^;Ug, 5-X3MP-4, 5 ->^k Kn^fy^y^;^ 5 
20 -X5P;i,-4, e-iykKD^^y^US, 5-X^-5, 6-yhKD^ 
v-^^^US, 4-kFD^iy-5- (n--7°ak;W ^5P;i/g, 5-kKa 
3^>-5- (n-yok;P) *Z^)Vm, 6-tFn+y-5- (n-ynk 
;W 3-y*^;i^ 4, 5-yth'P + y-5- (n-yDkjW ^^PS, 4, 
6-ytKO+y-5- (n-^DlfJW ^y-^;^, 5, 6-^kHO^fy- 

25 5- (n-yDtfiW t^^JH, S-tFo+y-G-^fWfM, 6 
-tFn+y-6 -^JWxyeP;^, 7-hh'D + y- 6 - *^;i^\:7^;yg, 
5, e-ytH^y-e-^^JKy^H, 5, 7-ykh'D+y-6-^ 
^)Vs\-?^)im. 6, 7-ytFD^-/-6-^fMy« 6 -X3MP- 
5 -k HD^Sy^-^^l/S, 6-1^-6-th'n^y^fJH, 6 -x^ 
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6-X^;U-5, 7 -yt ^D+yti7fJH, 6-X3MP-6, 7-y*kKo 
^->^-^^;i/S, 5-tKP^->-6- (n-7'D^) J-)Vm. 6-hKP 
^S>-6- (n-ynt°;i/) 7-tHD+->-6- (n-^n^) 

5 /-JH, 5, 6-yth'P^>-6- {n-y°U\d)V) yx;|/g, 5, 7-;x 
tFD + y-6- (n-^Pt?^) y~JH, 6, 7 -i/fc h'O^y- 6 — (n 

4, 5-yk Hn^v-4-^5 : -;U- 2 -^>^x;Ug, 4-X^;U-4- 
10 fc Kn^>-2-^-fex;i/^ 4 - xf^- 5 - h K 2 - A^t-Jl' 

S, 4-X^;i/-4, 5-yth*n+y-2-^t-J^ 4-kHD^y- 

4- (n-yolfJW - 2 5-hFD+y- 4 - (n-^Ptf 
)V) - 2 4, 5-ykh*D^y-4- (n-:/Ptf;P) -2- 
-x^x;^ 5-hFD^'>-5-^^;i--3-^irx;i/^ 

15 >- 5 -*3\H/- 3 -s\Jr-t—)im, 5, 6-i/fch*n^~>-5-^^;U-3 - 

^=Hrx;i/S, 5 5 - 1 h'D^y- 3 -^\:/-rx;i/g, 5 -x^;p- 

6 -t HD+y- 3 -^y^XJUg, 5-X^;i/-5, 6-yhHD*y-3- 
-\y^x;PS, 5-hFD+y- 5 - (n-^otf^) -3-^*^^x;US> 6 
-kHQ+y-5- (n-7°atf;W - 3 -jr2^-)im. 5, 6-fyfcHD^F 
20 ~>- 5 - (n-yPtf;W - 3 -^?7--)im, 4-t h'D^y- 5 -^5^^- 
2 - A^t-JH> 5-bHP^ri>-5-^^;U-2-^\^-lix;|/S, 6-tH 
p^r^>-5-^^;i/-2-^-tz:x;PS, 4, s-ytHn+y-s-/^- 

2 -^-tz-;i/S^ 4, 6 Ho^y- 5 2 -^-tx;^ 5, 

6-yhh'o^y-5 2 -^-fex^g, 5 -X^JU- 4-kh'D + 

25 ->-2 -^s^x^S, 5 -ifiW 5 - k H P*y - 2 - A^f-JH, 5- 
Xf Jl/- 6 - k K P + y- 2 -AyfXl'S, 5-X3MI/-4, 5-ykh'P + 
is- 2 5-x^;u-4, 6 -i^t h'p^y- 2 -^y^x;i,S, 

5- x^;i/-5, 6 - yk Ho+y- 2 - A^fx;l/S, 4-kKP^y-5- 
(n-yPtf^) -2-^-^^x;^ 5-kFP + y- 5 - (n-^Pt 0 ;!/) 
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- 2 -*t7^-)im, 6-kh'D4y-5- (n-yntf;U) - 2 -Hr^^-zDl 
4, 5-ytKD + y-5- (n - !7°D - 2 -rty-^x^g, 4, 6 

-ykh'D + y-5- (n-yotf;U) - 2 5, 6-ykKn 
*->-5- (n-yDtr;U) - 2-*?^-Jim. 6-tHD^y-6-^ 
5 -4-^7^-;^ 7 - t HD + y- 6 - /5 1 Jl'- 4 - ^^^8, 6, 7 
-fy h h'D + y- 6 -*^)V- 4 6 -JL^JU- 6 - h h'D+y 

-4-^^7^-;i,S, 6-X5P;i--7-k: 6-X 
3^-6, 7-ytHo^y-4-^T-;H, 6-tHD^y-6- (n- 
yahf;0 -4-y^-;i/S, 7 - 1 Fa*;>- 6 - (n -:/d tr;u) -4-y 

10 6, 7-5>k (n-^Dhr;W -4-/*x;i,^ 5 

- t Kn+y- 6 3 -s\Zfy^-)U&, 6 - t h'D^y- 6 -*3^- 
3 7 - 1 F a+y- 6 -^^Jl/- 3 - A7*f -;H, 5, 6- 

y t KD+y- 6 - ^fjl,- 3 -^f3i;H, 5, 7-ykKn+y-6-^ 
^)l-3-s\7^-)l>m, 6, 7 -yk h'D+y- 6 3 

15 6 -X^- 5 - k Fn^y- 3 -^Z^—Jim* 6-X^-6-kHD 

*~>- 3 -3r?^-)Vm, 6 -I^- 7 - k h'D^y- 3 - ^f-JH, 6 
-JL^)V- 5, 6-ykHD+y-3-tyrZjl,S. 6-X5MP-5, 7-v 
kFD + y-3-t^T^H, 6 -X3\>1/- 6, 7-ykFD + y-3-t^ 

^x;PS, 5-kKn+y-6- (n-:/atf;W -3-/*x;i^ 6-hH 
20 D4->-6- (n-yokf;y) -3-/*x;i^ 7-kFD+y-6- (n- 
zTu\±)V) -3-/^x;i,*, 5, 6-ykFD + y-6- (n-^DkiW - 
3-/*-;ps> 5, 7-ykh'D^y-6- (n-^ntT;i/) - 3 - y^-;i, 

6, 7-yk>'D + y-6- (n-:/Dk\n,) -3-y*x;Ug, 5-kF 

n^->-6-p<^;u-2-^\y-T-x;i,S, 6-kh'n+y-6-^^-2-A 

25 ^x;|/S, 7 - k K D + y- 6 - 2 -a^t-M, 5, 6-ytK 

6 2 5, 7 -iyt KD^y- 6 - 
2-^^x;US, 6, 7 - y k KD + y- 6 2 - AT^t-JH, 6 

-JL^)V- 5 - t KD^y- 2 -rty^x;^, 6 -X.J-)V- 6 - fc Kn + y- 
2 -J- Jim, 6-JL^)l-7-t\zn*is-2-*2^-)m. 6-X^ 
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;i/-5, 6 -X3MU- 5, 7-ytFD 

+ y-2-t^fZJH, 6 -X^;i/- 6 , 7-ykh'D + y-2-m-;i/ 
5-kh'D+y-6- (n-7°nhr;W) -2-y**XJUg, 6-tHD+J/ 
-6- (n-yntf;i/) -2-y**x;i/g, 7 - fc h'D + y- 6 - (n-:/nfc? 
5 - 2 -7^x;US, 5, 6-ykh'D + y-6- (n-7°ob;U) -2- J 

5, 7-yth'o^>-6- (n-^D^W - 2-J^~)Vm. 6, 
7-ytFn*y-6- (n-^Ptf;!/) - 2-J*~)im. 4-kHD^y- 
4-p<^;P- 2 -^>^x;yS, 5-th*n^y-4-^^-2-^>^ 
4, 5 - y t Fn^y - 4 - ^fJV- 2 -^O^H, 4 - I^- 4 - 
10 hHD^y-2-A^y-JH, 4 - X^Jl/- 5 - k H n+y- 2 -^y-;P 
& 4 -X^;U-4, 5-yhHo+y-2-^y-JH> 4-bh'D^y- 
4- (n-yntf;W - 2 -^T^xjyg, 5-tKD^y-4- (n-yptf 
- 2 -^\:/^x;i/g, 4, 5-yth'D^y-4- (n - ;/n fcf;» -2- 
^\^x;|/S> 5 - b h'O^y- 5 - ^fJH 3 - A^y" jH, 6-fch*0* 
15 y-5-^-3-A^yz;H, 5, 6 - V\L KD^y- 5 3 - 
^\^->x;l/S, 5 -Xf;i/- 5 - t HD+y - 3 - AT'f -M, 5-X^;i/- 
e-bFD^y-S-Ay^H, 5 -X?\JU- 5, 6 -£yfc KD^y- 3 - 
^\^x;i/g, 5-bh'D+y-5- (n-T'nbJW -3-^-^^x;^ 6 
-bHD+y-5- (n-yob;W -3-^^^x;US, 5, 6-ybh'D^ 
20 ->-5- (n-7'Db» -3-^-^^x;yg, 4-b h*D + y- 

2-^->x;^, 5 - b HD + y- 5 - /fJk- 2 - A^y-jH, 6-bH 
n^i>- 5 -*3\>l/- 2 -^->x;PS, 4, S-ybKo+y-S-^f^- 
2 -^\^->x;i/S, 4, 6 -yb Fn^y - 5 - 2 - A^y-;H, 5, 

6 -i^fc K.n^->- 5-^^)1- 2 5 -If^-4-bFo^ 

25 v- 2 -^y^x;^ 5 -X^- 5 - b FD + y- 2 -a^x;H, 5- 
X?JP - 6,-b FD + y- 2 -A7>x;H, 5-X^;U-4, 5-ybFD + 
is -2 -s\7°^-)im, 5-X^;y-4, 6-5?kHD*y-2-A^fz;i^, 
5 -X5MU- 5 , 6-ybFn^y-2-A7°fx;H, 4-bFD+y-5- 
(n-"7°Dtf;y) -2 -3-^x;i>g, 5-bFD+y-5- (n--?"Dt:;U) 
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- 2 -**^x;Ug, 6-tHD + ->-5- (n-y°Ptf;U) - 2-^2J--)V 
4, 5-yhFo + y-5- (n - 2 -:*^5Px;i/g, 4, 6 
-ykh'D+y-5- (n-7°nhf;i^) -2-3-^x;i^ 5, 6-ykh'D 
*~>-5- (n-7°Dbf;P) -2-^^^-;U», 6-hHD + y-6-^^ 
5 -4-^y^;US, 7 - k h'D + y- 6 -/fil/- 4 -^^ZJl/i, 6, 7 
-^k Ka^->- 6 -^5^-4 -s\7°?--JV&. 6-X^-6-kFD^y 
-4-^-^^-;US, 6 -x^;y- 7 -b Hn^iy-4-^-^^-;US, 6-x 
3My-6, 7 -i?tFn3ris-4-*t7^-)im, 6-kFo+y-6- (n- 

fa^ju) -4-yxx;^ 7-hKn*->-6- (n-yotVy) -4-y 

10 6, 7-yth'0^y-6- (n-7°U¥)l) -4-/Xx;i/S, 5 

-t Kn4^>- 6 3-^y^-;i/S, 6-kHo**>-6-^- 

3 -^n^-;US, 7 - k HD+y- 6 - 3 - A^-M, 5, 6- 

S?t K P^y- 6 - ^WP- 3 - A^rM, 5, 7-ykh*D+y-6-^ 
^)V- 3 -s\7°^-)im. 6, 7 - i?t KD^y- 6 - ^f^- 3 - at"?^ 

15 6 -1?^- 5 - k Ka + y- 3 - t^f n;H, 6 — X5\Jy— 6-kFD 

^5y-3-^-^^~;PS, 6 -i^Jl/- 7 - k Fn^y- 3 -t^f-JH, 6 
-X5P;y- 5, 6 -y*k FP+y- 3 -^^XJyS, 6-X^;y-5, 7->> 

kFP^-s-ti'^H, 6-x5F;k-6, 7 ->> t b*n=^>- 3 -Orb 
^x;US, 5-kFP*y-6- (n-^nfc^W - 3-;--JH, 6-kF 

20 P^5y- 6- (n-ypkf;i/) - 3-7--JH, 7-kFO^y-6- (n- 
VU\±)V) - 3-y-r;H, 5, 6-ykFP+y-6- (n-7*Ptf;W - 
3-7--JH, 5, 7-ykFP+y-6- (n-:/nkMk) - 3-yzrjP 
6, 7-fyh FP + y-6- (n-:7 6 nfc:;y) - 3-yz-JH, 5-kF 
u*ris- 6 2 -^y^x;^ 6-kFP+y- 6 -y^;u- 2 

25 ^x;US, 7-fc FP^y-6 - 2 -^^-)Vm. 5, 6-ykF 

□ 3^>- 6 2 -^x^x;US, 5, 7-ykFn+y-6-^?A- 

2— s\7°^-)Vm. 6 , -7 - yfc F P=^y - 6 - 2 -Ay?-^ 6 

-X^JU- 5-kFD + y- 2 -rt^x;^ 6 -x^;l/- 6-kFD + y- 
2-^-^^X^S, 6 -IfJk 7 - k FD^y- 2 -t^f-m 6 -X5P 
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)U-5, 6-ykKP+y-2-^f^S. 6 -JLJ-)l- 5, 7-ykHn 
=^>- 2 6 -X^;L— 6, 7-vkh'D^>-2-t^fZ^ 

5-kh'D + y-6- (n-yDtf;i/) - 2 - y ~x;Pg s 6-kh'D^y 
-6- (n-7°0^) - 2 - y - 7-th*0+y-6- (n-^nt! 

5 ;U) -2-y~-;Ug, 5, 6-yhFo^y-6- (n -yn tf;u) - 2 -y 
5, 7-ykKo^>-6- (n-7°DlfJl/) -2-yxx;PS, 6, 
7-yhKD^/-6- (n-^D^W - 2 -y ~ -JHI^tf^tl, 
Kfi3-kh'D^y-3-^ ?^7*f;H, 4-kh'D + y-3-/5 1 ;^ 
JUS, 3, 4-ykHo+y-3-^5 : ;i/7'fM, 3-lfJl,-3-kFD+ 
10 ->^>3M1^S, 3 -X? Jl/- 4 - k FD^ y^>f JH, 3 -X^;i/- 3, 4- 
ytHD^yO^I/^ 4-kKo + y-4-^fM>5 L JH, 5-hKn 

=^>-4-y^;i^>^;i/S, 4, 5 -^t h*n*:>-4-y^;w^>^;i^ 

4 -x?^- 4 - k H yA+ y;H, 4-x^;U- 5 - h Ko^yA+y;i/ 
4-X^-4, 5 -i/h KD^">^^>-;PS, 4-kHD+y-4-^^ 
15 ;i/-2 -^>^x;us, 5 - k h* D+y - 4 - 2 -^>fx;n, 4, 

Ka=^>-4 -y^w- 2 -^>^x;pg, 4-x^-4-kHn+ 
~>- 2 -^\=Hrx;i^ 4 -x^;u- 5 -k Fo+y- 2 -^irx;i/S, 4 - 
x^-4, Fn^y- 2 -^-trx;i/S, 4-kFn+y-4-^f 

2 -^>^x;i^, 5 -b Hn^5>-4-y^;i/- 2 -^>^x;i/S, 4, 
20 5-fyt Kn^^>-4-y^;i/- 2-^>5^x;|,S, 4-X^-4-kFD + 
2 -^v-x;i^ 4 - XfJV- 5 - k Fo^y - 2 - A+yXJH, 4- 
X5MP- 4, 5 -^k FD^y- 2 -^^X^S^^tf e>n-5„ 

25 T->;us<h«, g^n^ji^x^s^jtsfeu c^TVia^;u^x;i,so 

ii 



<WO 006SS48A1J_> 



WO 00/66548 PCT/JP99/05778 

y^V)im. bf/tn-r;^ ^>\Ar;PS, * h^->#;y#-;i,g, i^y^i 

mm u )vm t it. i ^± <Dmwm*m l t ^ t t> £ v y ;i^;yg £ £ « 
^ -> 'j h u x^;p>- u jps, h u -r y t? u ;us> t - y^;u 

;y7Kx;y^^^^,n^>. 
20 — «5C (i) k&^t, R 2 (ill7;^;n^^t„ fiU7JWHtll 

^fgBJCD— ^ (I) (ZHfc^WC&UT, l{4StX3&CD7K^S. MC2fi 

25 k— #a (i) ^(DR'^^mxmm^tiT^x^^^m^nommmmityK 
^bj©— ^ (i) (Dit^<Do^>, mzn^v^wmt^tvx\t. 
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(5Z, 7E) - (IS, 2S, 3R, 2 0 R) -2-^^-2 
- 2 4, 2 6, 2 7-hU* ; E-9, 10-t3-5, 7, 10 (19) -ml/ 
**h»JX>-l, 3, 2 (=H»!lfCfE«(DKH- a a 3) ; 

(5Z, 7E)-(1S, 2R, 3R, 2 0 R) - 2 - 2 2 

5 - 2 4, 2 6, 2 7-MJtf^-9, 10-t3-5, 7, 10 (19) -nl/ 
7^MJX>-1, 3, 2 5- hmr-)l (=H5E^J{CfBmOKH-a/3 0) ; 

(5Z, 7E) - (IS, 2S, 3S. 2 0 R) - 2 - 2 2 -tt+t 

-2 4, 2 6, 2 7-h'J*^-9, 10-t3~5, 7, 10 (19) -3 1/ 
7^hUX>-l, 3, 2 (=^2f£#HCfEmcDKH- a a a) ; 

10 (5Z, 7E)-.(.1R, 2R, 3 S, 2 0R) -2-^-2 2-t*D- 
-2 4, 2 6, 2 7-h'J^-g, 10— fen- 5, 7, 10 (19) -Dl/ 
X^hUX>-l, 3, 2 5-HJ*— ;M=H!fiWwffi«©KH-00 a) ; 

(5Z, 7E) - (IS, 2S, 3R, 20S, 2 2 R) -2, 22-V^ 
;i/-9, 10— fen-5, 7, 10 (19) -nl/X^ h'JX>- 1, 3, 25 
15 - ;P (=H2&#llc:iEi£<£>SY-a a/3) ; 

(5Z, 7E) - (IS, 2R, 3R, 20S, 2 2 R) -2, 2 2-y^f 
;P-9, 10— fen-5, 7, 10 (19) -nl/X^ hUX>- 1, 3, 25 

(5Z, 7E) - (IS, 2S, 3S, 20S, 2 2 R) -2, 22-ix^^ 
20 JV-9, 10— fen-5, 7, 10 (19) -3l/X^h'JX>-l, 3, 25 
-hU3— ;i/ (=mmmiZte.m.(OSY-aaa) 

(5Z, 7E) - (1R, 2R, 3S, 20S, 2 2 R) -2, 22--J^=f- 
;i/-9, 10— fen-5, 7, 10 (19) - n 1/7^ MJX>- 1, 3, 25 

- Hjst— ;u (=n^y^fB«osY-/3 /3 a) #3§tfstt3. 
25 *»KoHBa (i) <Dit&M<D&j&mzftzmm2nf3i\,^ m%.\& tie 

2mz{&mT)l'*)Um&m?ZAm<t&m$ / £%l~CfoK)s ILKonnoflk 
Bioorg. Med. Chem. Lett. . 8(1998), P. 151-156 ; T. Fuj ishima Bioorg. M 
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ed. Chem. Lett. . 8 (1 998), P. 2145-2148 IClB*fc$ftTlr>5. AflcWiltt, TI5<£> 




a : TBDPSC 1 , -f S^v/— ;k CH 2 C 1 2 , fiK 
b : D I BAL-H, h;UX>, -7 8"C~^ia 
c : S w e r n g£-ffc; 

d : Ph 3 P = CH 2 , THF, Ot-lfi 
ermCPBA, CH 2 C1 2 , 0*C~^ 

f : X^hU^f^y^VBuL i -BF 3 OE t 2 . THF, -7 8 *C 

g : DHP, pTsOH, CH 2 C1 2 , Ot 
h : TBAF, THF 

14 
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i : S w e r n Btffc 

j : k-jl/MgBr/CeCl 3< THF, -78*C 
k : pTsOH, 

1 : TBSOT f , 2, 6-)^is>, CH 2 C1 2> 

fiHSfitLT-O-R'S (5£4«, R 1 W: 1 ~ 3 flHGD7kgyS£/t 

tt^a$n«:7K»STa»i$nTViT ! b«fct^*ft 1-15 ©«sfn£fcte^g&?D 
©ffij»«iKft:***s^-r) srrscDS^wt ^j^«wtosj«?^j:o 



10 ±f5Sj^T^fflT$ai^^^tt^^b^^^:«^^#»^e>^^{3^ 
15 T€f5. 

Amit^m ttiyfv z.t we tscD mik&M&n sct^Tti. 

20 fiJ«tLT-CH (CH 3 ) -R'S R 1 tt 1 ~ 3 <ltf)7k^g£ 




OTBS 



(St«K Hal (i/NP^r^H^^^^") 
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^f;k>U;P75 h\ 'Jf^-fV^Dlf^TSK (LDA) fc£<D&MTS. 

15 ^S>DS»#tlTH #BflP86 1 -2 6 7 5 5 0, 43W*6-7 

2 9 9 4, 4OTSF6 - 2 5 6 3 0 0, #^P4- 5 0 3 6 6 9, #3E¥4- 5 0 

457 3U£\ztzm(D¥?^>Dmm&&mtfz>zttf-c%z> a w*>. z.<d&o 

$0 U &UT» NaBH 4 3S7C-rsCci:^«k0-8{£tw7KKSSWTST;i/3 — 
20 M^«*H4ui*iTf5. ^n&a^«tK^»flTKYI:-r«5^tfc<fcO 8ffiH 
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£Wf£A§i*k /t7^")AM (0H*fc£, Pd 2 (dba) 3 &cfctf 
h'J7iz;V7*X7^> (PPh 3 i: ! bB§^nS) ) £— ttfc, $?jSftig&* 

a^-Lflpeu-ssfi*, ram mmm. mnm. m&m* 
«k m&fflmttbiz. mmumm\zmmitvxm^^of)m^i,< . ^<d& 
oMiLtn mi mm&L mmm. tizf±)um. mm. mmm. mm. 
15 mm. ff&K«Qfl, ^&i»s#tfs>ns. 

ftts-^ ss^rts-^. mmft&J** m&tkttz) 
*f£w<Dit&yo<D&5-&\z. tt&mm. mm<D^m. &m. &m. *tm. m$. 

20 tit, ^AlBSfcDO. 0OUg~O. ffJL<ttO. 0 

Ugitt, &#*<Z)±PI<hLT«/£Al B^^cD 100/z g~ 10000m 
g ©fgB, #? * L<«200/zg~1000Mg <£>f6ffl[*3T^RT^\ 1 B 1 ~ 

25 
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1 £ 

(1) it-tm 2 CD&tfL 

y-y^U=7>? h>2. 5 8 g (3 Ommo 1 ) ©THFM (3 Om I ) £ 
TJlzf>~f- 7 8"C{C^b, 1. 0MC9X^;UV^5>^7A^O$ H<7)THF 
M9 0ml (311) §ITL3Ptf B WUfc. ^Jfo^lC^ftJl&teT^X r> 

mmm^y^^ >xm^v, Mg so 4 tjk7K, iA'*i/-hu ->u# 

y;p^^A (@mx^;KW) KTttSSU Sk&(DmtV-at&®2*:4. 10 
g (9 4%) 

'H NMR(CDCl 3 /TMS/400MHz) (5 0. 87 (6H. t. J=7. 3Hz), 1. 50 (4ft q. J=7. 3Hz), 1.5 
10 (2am). 1. 63 (2ft m), 3. 66 (2ft t. J=6. 1Hz) ; 
MS: 129 (M + -OH); 

(2) it^m 3 

-hf2-tr#^b-&#; 2 (2. 05g; 14mmol) £7;io*>TO c CT!fc? U v 5 
> 1 0 m 1 £?§fl?U TsCl (3. 10g; 1. 2 14) ^in^, 1 B^ii# 
15 VTz&. S^{C7jc^DATX-^;UTffliBb^. 2N£>i£i^ 7 7-f>Tfi 

m^)V: n -^*r^>=l : 1) CZTffiiSlU Mfe©^<h LT{^i 3 £ 4 . 
0 3 g (9 6%) 

'H NMR(CDCl 3 /TMS/400MHz) 6 0. 82 (6H. t, J=7. 6Hz), 1. 42 (4H. q. J=7. 6Hz), 1. 4 
20 (2ft m). 1. 69 (2H. m), 2. 45 (3ft s). 4. 05 (2H, t. J = 6. 4Hz). 7. 35 (2H, d. J=8. 3Hz). 
7. 79 (2H. d. J =8. 3Hz) ; 

(3) fb£^4<7)£/$ 
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(7. 7 8g; 2 6mmol) St*CH 2 C 1 2 3 0ml l:»jSU 
7;U=f>T0*CTfSWb/«C*Je», 2, 6-;l/^^> (6m 1 ; 2^*) % TBS 
OTf (9ml ; 1. 5^*) £iJDA, H$ISM*#k&. 5M$CH,C1 2 
T«!U ?K> ^7^>TWMl. MgS0 4 TJItt7K, ttjfi, 
5 -hU ->U*yM7A (BtB6x^;U: n-^1t>=l : 3) KTttSSU 
ffc^%4£&fi<aifi<i:LTl 0. 8g?#£:. 

'H NMR(CDCl 3 /TMS/400MHz) 6 -0. 02(3H. s). 0. 00(3H. s). 0. 76(6H. t, J=7. 3Hz), 

0. 80(9as). 1. 32-1. 47(2H+4Rm). 1.63 (2am). 2. 43 (3a s). 4. 00 (2a t, J=6. 4 
Hz), 7. 32 (2a d. J=7. 9Hz) , 7. 77 (2a d. J=7. 9Hz) ; 

10 MS: (M 4 -Et) 385 
(4) 5 

<£&Q04\l. 59g ; 3. 8mmo 1;) SDMF 1 5ml CjgfU 7;W 
>TN a I (2. 85g; 5 IS ft) <£Jn;t, ^ifiT?6l5IHiaB£Lfc. jjc£jbn*T 
X-^;i/TifiitiU :7^-f V tz'i&. Mg S0 4 TflB7k, igjg, XA*^l/ 

15 -hU y'J*yM7A (n-^>^>W) KTttfiU ftS^»5SMfi© 
itbtl. 3 0 g (9 2%) 

'H NMR(CDCl 3 /TMS/400MHz) 6 0. 07 (6a s), 0. 84 (6H, t, J=7. 3Hz), 0. 87 (9H. s), 

1. 46 (2a quartet. J=7. 3Hz). 1. 48 (2a quartet. J=7. 3Hz). 1.51 (2am). 1. 83 (2H. 
m). 3. 18 (2a t. J =7. 0Hz) 

20 MS: 355 (M + -Me) 

HRMS calcd. for C 13 H 2g 0S i I (M*-Me) : 355. 0954 
found : 355. 0953 

mmm 2 > wmwz - o-m&^-rz c D^<t^<D^m 

Tffi©S^^— A Tit-Sty) 6 ZlktrM 1 2 £-&fi£Lfc. 
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10 




CHO 



OTBS 



1-BuOK, 0 2 
1-BuOH 

y. 85% 




NaBH,. 



TBSO 



OTBS 



..." 



MeOH 
y. 63% 




OTBS 



KH, 18-crown-6 
THF 



y. 86% 



PDC 




O^ ...» 



TFA 



OTBS 



O^ ..." 



CH2CI2 

y. 80% 




CH2CI2 

q_ y.81% 

Ph 3 PCH 2 Br"'-Br _ 
NaHMDS 

/ / y. 33% 




OH 



10 




(1) 4t& 



T)V ; rt.\ :: it^i^& (3. 4 4g> 10. 6mmol) Sr, t-^h^U 
(6. 01g, 5§I) ©t-^/HV (8 0ml) ^l:0 2 A*m 
fc**e>iS5Tbfc. 2 0^MO 2 ;WLm ArT10»7JVU 7K^riD 
ATX-^Ttt&iti L7c. W«UBS^7-r>T?5fe#L, M g S 0 4 TI£tK> ffltffi, 
XA^1/-M, y'J^y>*7A (BflKX^W: n--^1r>= 1 : 8) £T 
»»U ^*7*tfiOii:bT2. 79g (8 5%) 

'H NMR(CDCl 3 /TMS/400MHz) 6 0. 00 (3H, s), 0. 01 (3H. s). 0. 85 (3H. s). 0. 87 (9H. 
s). 2. 09(3fts). 2. 47C1H, t, J=9. 2Hz). 4. 03 (lft m) 
MS: 310 (M 4 ), 295(M 4 -Me). 253 (M 4 -tBu) 
HRMS calcd. for C l8 H 34 0 2 Si : 310.2328 

found : 310. 2333 
(2) 8 

*T h XkaVo 7 ( 1 . 4 8 g , 4 . 8 mm o 1 ) £ ^ ^ / — ;U (20ml) 
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mffilss NaBH 4 (9 0 0mg> 5^*) (D*? /-)imm (20ml) \Z 

T#fc?£U MgS0 4 TJK7K, XA*tfU-hU yU*^*M7A (§t& 

X^;U : n -^\^+h>= 1 : 9) KTffiffilU ft^ttf 8 €rHfe(^>?fti: LT 9 4 5 
5 mg (63%) 

'H NMR(CDCl 3 /TMS/400MHz) (5 -0. 01 (3H, s). 0. 01 (3ft s). 0. 89 Oft s), 1. 00(3 
ft s), 1. 12C3H. d, J=6. 1Hz), 3. 74 OH. m). 4. 01 (IE d. J=2. 4Hz) 
MS: 312 (MO 297(M*-Me) 
HRMS calcd. for C I8 H 36 0 2 Si: 312. 2485 
10 found : 312. 2465 

(3) fk^90^ 

KH (3 0%) 2 0 0mg (1. 5 ^») £THF (5ml) T#A— U X 
;i/zf>Tl 8 -^^^>-6-X-5^;U (6 9 8mg ; 1. 2 =£*) ^UnA. ft 
£•^8 (6 8 8mg ; 2. 2mmo 1 ) £Jn*.T 1 5#WS»-CSt#Ufc. HJ£ 
15 m*C»&3-Kfl^4fe5 (1. 30g; 1. 6il) ©THF^K (5 + lm 
1) SiTL, ^i&T— HfettftUfc. SJ&^O'CK^U Tk^Jo*., Bsgx 
^TffiffiU T/^OT&^U Mg S0 4 TJft7K, ffig. XA'^l/-M, 
->U^y;^^A (IH&X^: n-^\^it>= 1 : 9 4£T»tSU fc^&9 
SifiOjifiibTl. 0 3g'(8 6%) IIL 
20 'H NMR(CDCl 3 /TMS/400MHz) a -0. 01 (3H. s). 0. 01 (3H. s), 0. 06(6H. s), 0.815 
(3H. t. J=7. 6Hz), 0. 823(3ft t, J=7. 6Hz). 0. 86(9H. s). 0. 89(9fts), 0. 94(3ft s). 
1. 04(3ft d. J=5. 8Hz). 3. 12 (lft m). 3. 25 (lft dq. J=9. 8. 6.1Hz), 4. 56 (lft m). 4. 
00 (lft m) 
MS: 525(M + -Et) 
25 HRMS calcd. for C 30 H 6l 0 3 Si 2 (M + -Et) : 525.4159 
found : 525. 4155 

(4) ik&yoi 0<D&j£ 

CH 2 C1 2 (4ml) ^CDlt-aWd (240mg, 0. 44mmol) (Dm^^ b U V 
nmm (1.5ml) «t^6 0t:TMll/:. 8^«*4 5»MS»U tK 
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^y-i- (BRX? Jk A*t>= l : 4) Ciot^lO (116mg) £8 

5 'H NMR (400MHz, CDC1 3 ) (5 0. 871 (3H. t, J=7. 6Hz). 0. 874 (3H. t. J=7. 6Hz), 0. 95 (3H, 
s). 1. 06(3R d. J=5. 8Hz). 1. 92 (2H, q, J=7. 6Hz), 1. 94 (2H, q, J=7. 6Hz), 2. 10C1H, 
m), 3. 16 OH, dt. J=8. 9, 6. 4Hz), 3. 28 0H, dq, J=9. 8. 5. 8Hz). 3. 57 (1H, dt. J=8. 9, 

6. 4Hz). 4. 10(lH,m); 
MS 308 IM 2 0r; 

10 HRMS calcd. f or [C 20 H 36 0 2 ] (M + -H 2 0) 308.2715. found 308. 2716. 

(5) it&mi 1 <D&J$, 

CH 2 C1 2 (4ml) 10 (164mg, 0. 50mmol) *3«fctf!Kr5|54 A^E 

U*^.?-: 'y—yx (60rag) (D3tmg^5£^TP D C (472mg. 1. 25mmol) 

15 ^D?h^77^- (mmx.^Jl : ^\=H*->= i : 6 ) la^x^iL, ttf&T 
Z>ir h 1 1 (130mg, 80*) £*sfe<£>?fc£ L-T?#7c. 

'H NMR (400MHz. CDC1 3 ) 6 0. 55 (3H. s). 0. 777 (3H, t. J=7. 6Hz), 0. 781 (3H. t. J=7. 6 
Hz). 0. 90(3Ed. J=5. 8Hz). 1. 83 (4H q. J=7. 6Hz). 2. 69(1H, dd. J=ll. 0. 7.3Hz), 
3. 07 (IE dt. J=9. 2, 6. 2Hz). 3. 17 (mm), 3. 49 0E dt. J=9. 2. 6. 2Hz) ; 

20 MS 306 [M- H 2 0] + ; 

HRMS calcd. for [C 20 H 34 0 2 ] 306.2559. found 306.2559; 

FTIR(neat)3750. 2968. 2880. 1776. 1714. 1458. 1373. 1336. 1217. 1169cm" 
i . 

» 

( 6 ) it-SM 1 2 

25 THF (4ml) ^<D C/n^EpWW h'j7i-MX*-^7A^D5 H (719 
mg, 1.65mmol) omi»7;^>TT- 6 OtTNaHMDS (THF* 
1. OM, 1.6ml. 1. 6mmol) tlilfc. - 6 0 *CT 1 mmM^tzW:. THF 
(2ml) tp<Dfc&Wl 1 (107mg. 0. 33mmol) <^*££2g£-#){^J!jn Ltz. f# 
e»n^»-6 0 , Ct7 0^rWL, ^T^T2P$P B TO£b7Co 4>«<D 
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VvV*— (mm^Jl : s\*V>=l : 5) laoT^Hl^ 
>i£G®H 2 (44mg) ^ 3 3 %©JJK^T^fe©^t LTt#fc„ ^tl^^T^H 
5 J£#J3 K&t^T, CDaMb^tUTfflVifc. 

'H NMR (400MHz. CDC 1 3 ) 60. 57(3H. s), 0. 84 (3H, I. J=7. 6Hz) . 0. 85 (3H, t. J=7. 3H 
z). 1. 09(3H, d, J=5. 8Hz). 1.46 (4am). 2. 00 (IE ddd. J=12. 2. 6.7. 1. 5Hz). 2.1 
60H.B). 2.88(lH.m). 3. 22 (1H. dt. J=8. 9. 6.1Hz). 3. 270H. dq. J=10. 1. 5.8Hz), 
3. 56C1H, dt. J=8. 9. 6.1Hz). 5. 63 (1H. t. J = l. 5Hz) ; 
10 MS 371 [M-Et] 4 ; 

HRMS calcd. for [C 19 H 32 0 2 79 Br-Et] 371.1586. found 371.1585; 

FTIR(neat) 3447. 2964. 2876, 2363. 1456. 1371. 1336. 1 130. 1 105. 949cm" 



15 <D£>J& 



TBSO v *' 





KH-aap 



23 



BNSDOCIO: <WO 0066548A1_L> 



WO 00/66548 



PCT/JP99/05778 



mmm2-vnr^cDm<\:^ (2 5mg ; 0. 0 6 2mmo 1 ) , Amit-gyv 

(ILKonnoto, Bioorg. Med. Chem. Lett. . 8(1998). P. 151-1 56* &tz\% T. Fuj ishim 
aftH, Bioorg. Med. Chem. Lett. . 8(1998), P. 2145-2148 fZfEHfc ; 3 Omg ; 1. 2 
5^*) , (dba) 3 Pd 2 • CHC 1 3 (6rag; 0. 1^*) , PPh 3 
5 (15mg; 0. 9 31) SHH> (1ml) ih'JiWS> dml) 

tin 3 o x:\z-c6mmwmistco M$x/^i/-n, ->»j#y;w:/w\- 

7T^li^D?h^77^- (^;P^7 5 7 4 4) 2 0 X 2 0 ( 1 ft) \ZO 
i±. .BKl^k n-^lJ->=l : 3 KTMH^ #§gU T B S fi.BK*:<fc^«b 
18. 6mg (4 3%) £M£tft<hbT*#7Co 
10 ±Efi.flKttfc-&4& 1 8 . 6mg (0. 0 2 6mmol) 5^^;-^ (2ra 
1) \zmmi<. CSA (6mg ; 1 3*) SriOA, ^filCT— flfeSHtbfc. 

4) 2 0X2 0 (ltfc) MX^-;P : n-^-^>=2 : 3I:TIH« 

#«IU mn\Z&$.>Dm&ft (KH-aaj3) 1. 7mg (14%) 
15 cbbTftfco 

lft, 2ft, 3&<Dm&&<D&mZW:W&te2>WI$$& (KH-a/3j8, KH- 




KH-aa/3 KH-a^5 K H — a a a KH-^ j3a 
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(KH — a a 0 

'H NMR (400MHz, CDC1 3 ) <5 0. 55 (3H, s). 0. 848(3H, t, J=7. 6Hz). 0. 853C3H. t, J=7. 

3Hz). 1. 08(3H. d. J=6. 4Hz). 1. 08 (3H. d. J=6. 4Hz). 1.46(4H.m). 1. 91 (IE ddq. J = 

3.4. 7.3. 6. 4Hz). 2. 01 UH, t, J=9. 8Hz). 2. 14 (IE d. J=12. 2Hz). 2. 23(lEdd, J= 
5 13.4. 7. 9Hz). 2. 67 0E dd, J=13. 4. 4. 6Hz). 2. 83(1H. dd. J=12. 5. 4.0Hz). 3.2 

2(1H. dt. J=8. 9. 5. 8Hz). 3. 26 (1H. dq. J=9. 8. 6. 4Hz). 3. 57(1E dt, J=8. 9, 6. 1H 

z). 3. 84(lEm), 4. 29 (IE m). 5. 01 (IE d. J=l. 8Hz). 5. 27 (IE d. J=0. 9Hz). 5.99 

(IE d. J=ll. 3Hz), 6. 40 (IE d. J=ll. 3Hz) ; 

MS 474 [M]\ 456 [M-H 2 0] + . 438 [M-2H 2 0] + . 420 [M-3H 2 0] + ; 
10 HRMS calcd. for [C 30 H 50 0<] 474.3709. found 474.3718; 

FTIR (neat) 3387. 2964, 2876, 1454, 1373, 1332. 1103, 949 cm"'; 

[ <*]„"+ 253 (c=0. 00316. EtOH) ; 

UV(EtOH) A„ ai 265 nm, A Bln 226 nm. 
(KH-ai3^0f-37) 
15 'H NMR (400MHz. CDC1 3 ) 6 0. 56 (3E s), 0. 848 (3E t, J=7. 6Hz), 0. 853 (3E t. J=7. 

6Hz), 1. 09(3E d, J=5. 8Hz). 1. 15 (3E d. J=7. 0 Hz). 1. 46(4Em). 1. 79 (IE ddq. J 

=2.6, 9.2, 7.0Hz). 2. 00(1E t. J=9. 9Hz). 2. 16(1E d, J=12. 5Hz), 2.42 (IE dd. 

J=13. 4. 5. 2Hz). 2. 52(lEdd, J=13. 4Hz). 2. 83 (IE dd. J=12. 2, 4.0Hz), 3. 22 (IE 

dt, J=8. 9, 5. 6Hz), 3. 27(1E dq. J=9. 8, 6.1Hz). 3. 56(1E dt. J=8. 9. 6.1Hz). 4. 
20 OO(lEm), 4. 02 (IE m). 5. 02 (IE t, J=l. 8Hz). 5. 37 (IE t, J=l. 8Hz). 6. 01 (IE d. 

J=ll. 3Hz), 6. 35 (IE d, J=ll. 3Hz) ; 

MS 474 [M] + . 456 [M-H 2 0] + , 438 [M-2H 2 0] + . 420 [M-3H 2 0]*; 
HRMS calcd. for [C 30 H 50 0 4 ] 474. 3709. found 474. 3710; 

FTIR (neat) 3406. 2963. 2930, 2876, 2235. 1639, 1456, 1373. 1332. 1217. 
25 1105. 993. 949 cm" 1 ; 

[a] D 24 +434 (c=0. 00115. EtOH) ; 
UV(EtOH) A nax 263 nm . A Bin 227 nm. 

(KH- a aaCDjr—?) 
'H NMR (400MHz. CDC 1 3 ) <5 0. 55 (3H. s). 0. 849 (3E t. J=7. 6Hz). 0. 855(3H. t. J=7. 
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3Hz). 1. 09 (3H. d. J=5. 8Hz). 1. 22 (3H, d, J=7. 3Hz). 1. 47(4H.m). 1. 92 (1H, tq. J=2. 
7, 7. 3Hz), 2. 01 (1H, t, J=9. 5Hz). 2. 16(1H, d, J=8. 9Hz), 2. 50 (1H, d, J = l 3. 7Hz). 2. 
58(1R dd, J = 13. 7, 4.0Hz), 2. 86 (1H. dd, J=12. 5. 4.0Hz), 3. 22(1E dt, J=8. 9, 5. 
8Hz), 3. 27(1H, dq, J=9. 8, 5. 8Hz), 3. 56 (IE dt. J=8. 9, 6. 4Hz). 3. 91(1H.id), 4. 
5 17(lEm). 4. 97(1H, d, J=2. 1Hz), 5. 23 (IE d, J=l. 8Hz). 6. 01 (1H d. J=l 1. 3Hz). 6. 
48 (1H, d, J=ll. 3Hz) ; 

MS 474 [M]\ 456 [M-H 2 0]\ 438 [M-2H 2 0] + . 420 [M-3H 2 0] 4 ; 
HRMS calcd. for [C 30 H 50 0 4 ] 474.3709. found 474.3711; 

FTIR (neat) 3383. 2964. 2876. 2365. 2239. 1736. 1649. 1456. 1373, 1334. 
10 1271, 1217, 1062, 1030, 970, 949 cm" 1 ; 

Ca] D " +534 (c=0. 00187. EtOH) ; 

UV(EtOH) A MI 265 nm. A„ in 226 nm. 
(KH- B /3 a®j-^) 

'H NMR (400MHz. CDC1 3 ) 6 0. 56(3Es), 0. 848 (3E t. J=7. 6Hz), 0. 853(3H, t. J= 
15 7. 6Hz). 1. 09(3H, d, J=6. 1Hz). 1. 10(3E d. J=7. 3 Hz), 1. 46(4Em). 1. 86(1H. ddq, 

J=3. 4, 8.2, 7. 3Hz). 2. 00 (IE t, J = 9. 1Hz). 2. 15 (1H, d. J = 12. 4Hz). 2. 24UE 

dd, J=13. 4, 8. 2Hz). 2. 67 (IE dd. J=13. 4. 4. 3Hz), 2. 83 (IE dd. J=12. 2, 4.0Hz), 
3. 22 0H, dt. J=8. 5. 6.1Hz). 3. 27(1E dq. J=9. 8. 5. 8Hz), 3. 56 (1H, dt. J=8. 5, 6. 

1Hz), 3. 82(1E dt. J=8. 2, 4. 3 Hz). 4. 27(lHm). 5. 01 (IE d, J=2. 1Hz), 5. 27(1H 
20 d. J=l. 8Hz). 6. 00 (IE d. J=ll. 3Hz). 6. 40 (IE d. J=l 1. 3Hz) ; 

MS 474 [M] + , 456 [M -H 2 0] + . 438 [M -2H 2 0] + ; 

HRMS calcd. for [C 30 H so 0 4 ] 474.3709. found 474.3711; 

FTIR(neat) 3406. 2964. 2876. 1649. 1454. 1371. 1332. 1103, 972. 949 cm" 
i . 

25 [a] D 21 +114(c=0. 00262. EtOH); 

UV(EtOH) A,,,, 264 nm . A Bin 226nm. 
(MW.&\4) mm*lZ-CH (CH 3 ) -S^ftSCDI{b^O^ 
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CN 




3 0 

(1) ikS®2 l*^6^4fe2 2<D%fc 

1 (1. 70g, 3. 54mmol) SDMS O (30ml) fc»#U NaCN (0. 37g, 
2eq, 7. 08mmol) £2JQA, 9 0 < CT4PtP*mi#Lfc. ig^tfiCIt, 7fc*JD 

5 /t#U-hUfcSk *7M?iS!l (Si0 2 . 5«SSi^-a^», 
»tLT{k^»2 2 (1. I2g ; 98. 6*) . 

IR 2932. 2858. 2251. 1462. 1253. 1 167. 1084. 1022. 837. 810. 775 
[a] D =+21. 1 (C=3. 0. CHC1 3 ) 
MS 335 (M + ) 320(M + -Me) 278(M + — t — Bu) 
10 HRMS C 20 H 37 NOSi Calcd. 335. 2644 Found 335. 2652 
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'H-NMR (400MHz, CDCI 3 /TMS) 

0. 00 (s. 3H), 0. 01 (s, 3H), 0. 89(s. 9H). 0. 92 (s. 3H). 1. 06 (d. 3H, J=6. 7), 2. 38 (d. 
1H. J=6. 7. 16. 8). 2. 45 (dd. 1H. J=4. 0, 6. 7). 4. 00 (m. 1H) 
13 C-NMR(100MHz, CDC 1 3 /CDC 1 3 ) 
5 -5. 29 (q) -4. 93 (q) 13. 92 (q) 17.44(0 17. 92 (s) 19. 49 (q) 22.66(0 23.94(0 
25. 70(qX3) 26.93(0 31.73(d) 34.05(0 40.13(0 41. 87 (s) 52.70(d) 54.95 
(d) 69. 15(d) 118. 89 (s) 
( 2 ) it£r®S 2 2 fr*>ft&m 2 3 (D&f& 
Otty-T V^oWS > (0.92ml, 2eq. 6. 56mnol) ©THF^t 5ml iZ n 
10 -^;PU?"^A(1. 54104. 26ml (2eq. 6. 56mnol)S:Jn^ 0. 5B$ra8£#Lfc. - 
7 8tTfb^2 2 (1. lOg, 3. 28mmol) OTHF^7il &tia&, 0. 5B#HI 
Wfrlstzo MOMOC (CH 3 ) 2 CH 2 CH 2 B r (1. 38g, 2eq, 6.56mmol)(DT 

HF^iomi ^jjda. lmmmnv, otTi^mtfc. mnmt7> 
^-v&mm&tn^ mm^)i-nm&v. y^-r>-m#u vm-??*^*? 

15 AT^llfc. x/^U-Mfct, ^^A-e^SlbCSiOj, SXttKx^-'s* 

+>-», fl?&4&2 3^ifeOii:LT#fc (1. 17g ; 77*) „ 

IR 3021, 2934, 2251, 1472, 1387, 1215. 926. 837, 760 

MS 465 (M + ) 450(M + -Me) 408(M + -t-Bu) 

HRMS C 27 H SI 0 3 Nsi Calcd. 465.3638 Found 465.3637 
20 'H-NMR (400MHz. CDC1 3 /TMS) 

0. 00 (s. 3H), 0. 02 (s, 3H), 0. 89 (s. 9H). 0. 91 (s, 15/6H), 0. 93 (s, 3/6H), 0. 98 (d, 

15/6H, J=6. 4). 1. 03 (d, 3/6H, J=7. 0), 2. 72 (m. 3/6H) , 2. 89 (ddd. 15/6. J =3. 4, 5. 5, 

8. 9). 3. 36 (s. 3H), 4. 01 On, 1H), 4. 69 (s, 2H) 

l3 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 
25 -5. 27(q) -4. 90(q) 13. 94 (q) 14. 31 (q) 17.51(0 17. 93(s) 22.66(0 25. 

58(0 25. 72(qX3) 25. 91 (q) 26. 47(q) 27.19(0 34.09(0 36. 41 (d) 36. 63 

(d) 40.03(0 40.29(0 41. 93(s) 52.77(d) 54.29(d) 55. 1 9 (q) 69.25(d) 

75. 58(s) 91.07(0 121. 36 Cs) (Main) 

-5. 27(q) -4. 90(q) 13. 99(q) 14. 47(q) 16.98(0 17. 93 Cs) 20.65(0 25. 
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58(1) 26. 04 (q) 26. 13(q) 26. 31 (q) 26.52(0 34.24(0 36.12(d) 36.15 
(d) 39.69(0 40.03(0 42. 15(s) 52.17(d) 54.39(d) 55. 07 (q) 69.08(d) 75. 
58 (s) 90.99(0 122. 71 (s) (Minor) 
(3) lt-£><®}2 3*^^*2 4 
5 - 1 0*C*TMb£&2 3 (940mg ; 2. 02mmol) (DCH 2 C 1 2 mm 15ml \ZD I BA 
L (0. 95M)2. 34ml(l. leq. 2. 22mmol) ^QA, lW$9t&V1t. 4%HC1» 

in^iz-htm ^^ATM^L(Sio 2 , 8 %^x^;p-^\^+)-», ^ 

fe2 4$»|i:LT#f: (846mg, 89. 5%) 0 
10 IR 3157, 2934, 1794. 1717. 1472. 1253, 1036. 909, 733 
MS 468 (M + ) 453(M*-Me) 

HRMS C 27 H 52 0<Si Calcd. 468.3634 Found: 468.3626 
'H-NMR (400MHz, CDC 1 3 /TMS) 

0. 00 (s. 3H) , 0. 01 (s, 3H) . 0. 72 (d. 3/6H. J=-7. 0) . 0. 89 (s. 9H) . 0. 90 (d. 1 5/6H, J= 
15 6.7). 0. 96(s. 15/6H), 1. 00 (s, 3/6H), 2. 46 (m. 1/6H). 2. 59 (m. 5/6). 3. 36(s. 3H), 
4. 00 (m, 1H). 4. 69 (s, 2H), 9. 26 (s. 1/6H). 9. 81 (s, 5/6H) 
l3 C-NMR(100MHz, CDC1/CDC1 3 ) 

-5.26(q) -4.88(q) 14. 23(q) 14. 35 (q) 17.61(0 17.95(s) 21.71(0 22. 
78(0 25. 73(qx3) 26. 13(q) 26. 28(q) 27.17(0 34. 27(0 36.27(d) 39.88(0 
20 40.59(0 42. 54 (s) 52.85(d) 53.90(d) 54.37(d) 55. ll(q) 69.30(d) 76. 01 (s) 
91.02(0 206.63(d) (Main) 
-5. 26(q) -4. 88(q) 14. 30(q) 14. 69(q) 16.96(0 17. 95 (s) 21.14(0 22.90(0 
26. 04(q) 26. 18(q) 26. 47 (q) 26.97(0 34.38(0 36.01 (d) 39.98(0 40.18(0 
42. 25 (s) 52.65(d) 52.79(d) 52.99(d) 54. 99 (q) 69.37(d) 76. 06 (s) 90.93(0 
25 205.33(d) (Minor) 

(4) it£s®}2 4fr£>it&V>}2 5 a 

2 4 (810mg ; 1. 73mmol) )V 10ml izmfrV. NaBH 4 134mg 

(2eq. 3. 46mmol)$:inx., ^rUT 2 mmm.& Vfz, 7^1m7L, g^X^Tffltti U 

29 

BNSDOCID: <WO 0066548A1J_> 



WO 00/66548 



PCT/JP99/05778 



T*S^b(Si0 2 , Ife©iiLTM2 5a (6 

03mg ; 74. 2%) £^©Mf£^T& &fc£t> 2 5 b (1 lOmg ; 13. 55K) Zmtz. 
it^W) 2 5a 

IR 3574, 3538, 3406, 3158. 2934, 1381, 1253, 1093. 909. 733 
5 [a] D =+17. 50 (C=0. 92, CHC1 3 ) 
'H-NMR (400MHz, CDC1 3 /TMS) 

-0. 01 (s. 3H). 0.00(s. 3H). 0. 73 (d. 3H. J=7. 0), 0. 88(s, 9H), 0. 92(s. 3H). 1.22 

(s. 6H). 3. 37(s. 3H), 3. 41 (dd. 1H, J=8. 2, 10. 7), 3. 76(dd. 1H, J=3. 7. 10. 7), 3.99 

(m, 1H), 4. 71 (q. 2H, J=7. 3) 
10 13 C-NMR(100MHz. CDCI3/CDCI3) 

-5. 26(q) -4. 88(q) 13. 58(q) 13. 78(q) 17. 63(0 17. 97(s) 22. 90(t) 24. 35 Ct) 

25. 75(qX3) 26. 18(q) 26. 47 (q) 27. 46(0 34. 43(0 35. 83 (t) 39.83(0 40.30 

(0 42. 37(s) 43.17(d) 53.09(d) 53.55(d) 54. 14(q) 63.60(0 69.42(d) 76.52 

(s) 91.02(0 
15 it^m 2 5b 

IR 3634, 3453. 2932, 2859. 1468. 1381. 1038, 922. 872. 837 

[oO D =+20. 18(C=1. 1 1, CHClj) 

'H-NMR (400MHz. CDCl/TMS) 

0. 00(s. 3H>. 0. 01 (s. 3H), 0. 75 (d, 3H. J=7. 0) , 0. 89(s. 9H). 0. 94(s. 3H). 1. 16(s, 
20 6H). 1. 94(m. 1H). 3. 37(s. 3H). 3. 51 (dd. 1H. J=7. 9. 10. 7), 3. 62 (dd, 1H. J=4. 9. 10. 
7), 4. 00 (m, 1H), 4. 72 (q. 2H, J =7. 3) 
(5) it-£r®2 5 a/^<Mb"£#/2 6 

^2 5a (780mg ; 1. 66mmol) ^tT'J5/> 10ml td^U TsCl (475m 

g ; 1. 5eq) srjira^ -mm&vtzo 4 %mmmm\z$>v> mm^ji-vmiav. 

*jtS2}L(Si0 2 , lO^ffilfJkA^t/), m&<DmtLTfc&!®i2 6 

(1. 20mg> 98. 5*) „ 
IR 2932, 1531, 1468, 1 176, 1096, 1038, 910, 733 
[a] D =+3. 53(C=0. 85, CHC1 3 ) 
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'H-NMR (400MHz, CDC1 3 /TMS) 

-0. 02 (s, 3H). 0. 00 (s. 3H), 0. 67 (d, 3H, J = 7. 0), 0. 86(s. 3H). 0. 87 (s, 9H). 1.18 
(s, 6H), 1. 9 Km, 1H), 2. 44 (s, 3H). 3. 35 (s. 3H). 3. 82 (t, 1H. J=8. 9). 3. 95(m, 1H). 

4. 07 (dd. 1H. J=3. 7. 9. 2), 4. 67 (s. 2H). 7. 34 (d. 2H. J=7. 9), 7. 79 (d. 2H, J=7. 9) 
5 l3 C-NMR(100MHz, CDCI3/CDCI3) 

-5. 31 (q) -4. 92 (q) 13. 17(q) 13.63(g) 17.54(0 17. 92(s) 21. 52 (q) 22. 
73(0 23.98(0 25. 72(qx3) 26. 15(q) 27.55(0 34.26(0 35.06(d) 39. 
38(0 39.69(d) 39.94(0 42. 15(s) 52.92(d) 53. 38(d) 55. 09(q) 69.26 
(d) 71.78(0 76. 03 (s) 90.97(0 128.09(d) 129.77(d) 133. 16 (s) 144. 
10 61 (s) 

(6) it^2 6^b^#l2 7<D£f& 

<t&%)2 6 (420mg ; 0. 67mmol) ^^tK^X^^X— ^-)V (10ml) fcfl&^U L 
i AlH 4 250mg(10eq) SrSO*., — ffim&Vfz. SiO, _LT?atjfiU v'X^Ux— 
XA^l^-hUfcI, ^7^AT»mb(Si0 2 , SXftSx^Jh^ 
15 mf^(DmtLX{t^2 7 (271mg ; 89. IX) t.it^2 5 a (30mg ; 9. 

5X) ^fffco 

IR 2934. 1381. 1253. 1165. 1096. 1038, 911. 733 
MS 439(MMie) 393 (M + -0CH 2 0CH 3 ) 

HRMS (M 4 -Me) C 26 H 51 0 3 Si Calcd. 439.3608 Found 439.3611 
20 [a3 D =+17. 92(C=1. 54. CHC1 3 ) 
'H-NMR (400MHz. CDC 1 3 /TMS) 

0. 00(s. 3H). 0. OKs. 3H). 0. 68 (d. 3E J=6. 7). 0. 74 (d. 3H. J=7. 0). 0. 89 (s. 9H). 
0. 92 (s. 3H). 1. 21 (s. 6H). 3. 37(s. 3H). 4. OOOn. 1H), 4. 7 Ks. 2H) 
13 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 
25 -5. 26 (q) -4. 88 (q) 12. 04 (q) 13. 72 (q) 13. 80 (q) 17.68(0 17. 97 (s) 22. 
89(0 25. 75 (qX3) 26. 27 (q) 26. 40 (q) 27.55(0 29.85(0 34.48(0 34.67 
(d) 38.05(d) 39.96(0 .40.30(0 42. 23 (s) 53.18(d) 53.59(d) 55. 06 (q) 69.52 
(d) 76. 40 (s) 91. 00(0 
( 7 ) it&® 2 7 t>ft&m 2 8 
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2 7 (300mg ; 0. 66mmol) £«zM ? S — )V 5ml lC»j&>U CSA (10- 
Camphorsulfonic acid) 306mg(2eq) £in*. 4 8 m Wlt^bfc. fifPKIfaK*^- h 

XA'5l?l/-him #7AT»KL(Si0* 2 O&I^X^U-'Mr 
5 &6©##ttll£bTffc£tt2 8£»fc (185mg ; 94. 7J5) . 

gt£ : 139-141*0 (BSfcX^j&^Sttfi) 

IR 3339. 2923, 1456, 1375, 1266. 1161, 1113, 1069. 1034, 987, 906, 729 
MS 278(M + -H 2 0) 260(M + -2H 2 O) 245 (M + -2H 2 0-t-Bu) 
HRMS(M + -H 2 0) C 19 H 3 <0 Calcd. 278. 2610 Found 278. 261 1 
10 [a] D =+36. 70 (C=0. 91. CHC 1 3 ) 
'H-NMR (400MHz. CDC1 3 /TMS) 

0. 69(d. 3H. J=6. 7). 0. 76 (d. 3H. J=6. 7). 0. 93 (s. 3H), 1. 21 (s. 6H), 1.18-1.82 
(m. ). 1. 96 (m, 1H), 4. 08 (m. 1H) 
I3 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 
15 11. 99(q) 13. 46(q) 13. 73(q) 17.42(0 22.30(0 27.34(0 29. 12(q) 29. 26(q) 

30.23(0 33.58(0 34.67(d) 38.00(d) 39.96(0 41. 93 (s) 42.11 (0 52.70(d) 

53. 44(d) 69. 44(d) 71. 08(s) 

( 8 ) tt&m 2 8^ t>tt&m 2 9 

<£&W2 8 (205mg ; 0. 69mmol) £*g7KCH 2 Cl 2 (10ml) Kl»j&>U PD 
20 CI. 04g(4eq) £3J0;t> 4«rlHfflH*Lfc. Si0 2 ±TliSL> ylfjU-xJVT 

m\ *^AT«iab(sio I . 5%iix^-A^», 

te&<DtA£lsT<£'£®2 9 (200mg ; 98. 6%) &'&Tz. 
IR 3158, 2967, 2878. 1705. 1469. 1385. 1219. 1098. 908, 740 
MS 294 (M + ) 276(M + -H 2 0) 261 (M + -Me-H 2 0) 
25 HRMS C 19 H 3 <0 2 Calcd. 294. 2559 Found 294. 2555 
[a] D =-7. 91 (C=l. 77, CHC1 3 ) 
'H-NMR (400MHz, CDC1 3 /TMS) 

0. 63 (s. 3H). 0. 73 (d. 3H. J=6. 7). 0. 81 (d. 3H, J=7. 0), 1.22(s, 6H), 2. 23 On. 2H). 
2. 46 (dd. 1H. J=7. 6, 11. 3) 
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l3 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 

12. OKq) 12. 33 (q) 13. 78 (q) 18.82(0 23. 93(0 27. 60 (t) 29. 1 0 (q) 29. 25 (q) 
30. 06 (1) 34.99 (d) 38.20 (d) 38. 58 (t) 40. 88 (t) 42.01 (1) 49. 90 (s) 53.57 (d) 
62. 02 (d) 70. 99 (s) 212. 23 (s) 
5 (9) <t&!%)2 9^£<fb£« OO&tfZ 

-60tTPh 3 P (CH 2 Br) Br (1. 55g, 3. 55mmol, 5eq) (DTH F m& 1 
5ml IdNaN (TMS) 2 (1M) (4. 8eq) 3. 41ml SriJDA. imfflm&Vtz B It&m 
2 9 (210mg ; 0. 71mmol) (DTH FMm 5 m 1 fln^miST 1 mfflUWVfco Si0 2 
±Tjfti®U IA^I/-Mm ^7^AT*IML(Si0 2 , 10%^X^;U-^ 
10 -tr», m&Oft&tlsTit'&mz 0 (132mg; 50. IX) &ntc, 
IR 3381, 2964. 2872, 1632. 1466. 1377, 1088 
[a] D =+87. 41(C=0. 54. CHC1 3 ) 
'H-NMR (400MHz. CDC1 3 /TMS) 

0. 55 (s. 3H). 0. 71 (d. 3H. J=6. 4). 0. 78 (d. 3H. J=6. 7). 1. 21 (s. 6H). 1.21-2.20 
15 (m. ). 2. 87 (m, 1H). 5. 65 (s, 1H) 
,3 C-NMR(100MHz. CDC1 3 /CDC1 3 ) 

11. 73(q) 12. 06(q) 13. 82(q) 21. 83(0 22.48(0 27.67(0 29. 14(q) 29. 25 (q) 
30.17(0 31.00(0 34.98(d) 38.70(d) 39.48(0 42.08(0 45. 53(s) 52.72(d) 
55. 93 (d) 71. 08(s) 97.46(d) 145. 17 (s) 
20 (H»!l5) 2fiiI^5 1 JH^l2 2<4^-CH (CH 3 ) -TS.-SS-Sti^ 

^>VmmW(DtiJ& ({^3 0^bSY-aa/3, SY-a/3/3, SY-aa 

ai5<£tfS Y-/3 j3 a^J5» 




SY-aQB SY-aaa SY-j33a 
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&TlZ^?M(Dmm(DALmmzm?&AM<k'&!®}t<lt&®}3 0 (I. 5eq)£ h 
JlJL> l. 5ml ICSS^U (dba) 3 pd. CHC1 3 (0. leq), TP P (leq) ihUx^l/7$ 

> urn zmx. i o^raa^Lfc. 120^6 PsratSEUfc. s«$x/\-# 

U—hLfe^ p-TLC Tr«^L(Si0 2 , 10%^i^-a^», cniC* 
(1.5ml) iCSAOeq)^*., 2BWSH*bfc. K£ifc£xn#U- 
p-TLCT*it§gL(Si0 2 , 50X»B6x^-^-y-», 

(3cl) 

Agj it^3 0 "pd" TPP £)5&fe<P««£Jlg* 



15mg 
13mg 
13mg 
12mg 



22mg 
19mg 
19mg 
17mg 



4mg 
3. 3mg 
3. 3mg 
3mg 



9mg 
8mg 
8mg 
8mg 



S Y- aa|3 
SY-aaa 
S Y- a /3 £ 
SY-/3 6 a 



5. 4mg(30. 4%) 
4. 6mg(30. 5*) 
3. 4mg(22. 5%) 

6. 5mg(46. 0%) 



HPLC (recycle) YMC-Pack ODS SH-342-5 S-5u 120A 
AA12S05-1520WT 150 X 20mm ID 
10 85*MeCN/H 2 0 
(SY-a a &<D^—$) 
UVA BU 265nm A Bin 228nm A 228 /A 265 =0. 66 

MS 444 (M + ) 426(M + -H 2 0) 408(M + -2H 2 O) 393 (M + -2H 2 0-Me) 375(M + -3H 2 0-Me) 
HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444.3603 
15 [a] D =+10. 00(C=0. 11, CHC1 3 ) 
'H-NMR (400MHz, CDC 1 3 /TMS) 

0. 53 (s. 3H). 0. 71 (d, 3H, J=5. 8). 0. 78 (d. 3H. J=6. 7), 1. 08(d. 3H. J=7. 0). 1. 21 (s. 
6H). 2. 23(dd, 1H. J=7. 9, 13. 1). 2. 67(dd. 1H. J=4. 0. 13. 1). 2.83(m, 1H), 3.85(m, 
1H), 4. 31 (m. IH), 5. 01 (d. 1H, J=l. 5), 5. 28 (d, 1H. J=l. 5), 6. 02 (d, 1H, J=l 1. 3). 
20 6. 39 (d. 1H. J=ll. 3) 

(S Y— a a a (Dy^ — 
UVA B „264nm A Bin 228nm A 228 /A 264 = 0. 62 
MS 444 (M<) 426(M + -H 2 0) 408(M + -2H 2 0) 393(M + -2H 2 0-Me) 
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HRMS C 29 H 48 0 3 Ca led. 444. 3603 Found 444.3603 
[a] D =+86. 84(C=0. 04. CHC1 3 ) 
'H-NMR (400MHz, CDC1 3 /TMS) 

0. 53 (s. 3H), 0. 71 (d, 3H, J=5. 8), 0. 78 (d. 3H, J=6. 7), 1. 21 (s. 6H), 2. 49 (d. 1H, J = 
5 13.7), 2. 58(dd, 1H. J=4. 0, 13. 7). 2. 83 On. 1H), 3. 84(m. IH), 4. 1 8 Cm. 1H). 4.98 
(d. lft J=l. 8), 5. 23 (d. lft J=l. 8). 6. 04 (d, 1H, J=l 1. 0). 6. 48 (d, lft J=ll. 0) 
(SY-aj3 i3 0f-^) 
UV A Dai 263nm A Bin 227nm A 228 /A 264 =0. 56 

MS 444 (M') 426(M + -H 2 0) 408(M + -2H 2 0) 393(M + -2H 2 0-Me) 375 (m + -3H 2 0-Me) 
10 HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444. 3606 
[a] D =-79. 13(C=0. 115. CHC1 3 ) 
'H-NMR (400MHz, CDCl/TMS) 

0. 54 (s. 3H). 0. 71 (d, 3H, J=6. 1). 0. 78 (d, 3ft J=6. 7). 1. 15(d. 3ft J=6. 7). 1. 21 (s. 
6H). 2. 42(dd, lft J=4. 9, 13. 7). 2. 52 (d. lft J=13. 7). 2. 83(m. 1H), 4. 03(m,2H). 
15 5. 02 (s. 1H), 5. 37 (s, 1H). 6. 04 (d. lft J=l 1. 0), 6. 35 (d. lft J=l 1. 0) 
(S Y-/3 £ aCO'r—Z) 
UV A B „265nm A Bin 226nm A 22O /A 265 =0. 66 

MS 444 (M + ) 426(M + -H 2 0) 408(M + -2H 2 0) 393 (M + -2H 2 0-Me) 375 (M + -3H 2 0-Me) 
HRMS C 29 H 48 0 3 Calcd. 444. 3603 Found 444. 3606 
20 [a] D =-56. 52(00. 23. CHC1 3 ) 
'H-NMR (400MHz. CDC1 3 /TMS) 

0. 54 (s. 3H). 0. 71 (d, 3H, J=5. 8). 0. 78 (d. 3ft J=6. 7), 1. 11 (d, 3ft J=6. 7). 1. 21 (s, 
6H), 2. 24(m. 1H), 2. 66 (dd, lft J=4. 0. 13. 1), 2. 82(dd, lft J=4. 0. 12.5), 3. 82(m, 
1H). 4. 27 On, 1©. 5. 02(d. IH, J=l. 5), 5. 28(d. lft J=l. 5). 6. 02(d, lft J=ll. 3), 
25 6. 39 (d, 1ft J = ll. 3) 

mmn)¥$s.>r>%:®fo (vdr) ^©iB^a» 

Visl&Mkl a, 2 h'o^t:^ >D 3 §^#:£ Yamasa Biochemcal 

(Choshi, Chiba. Japan)/^£IfAU 0. 3M(DKC 1 &£.Z$5mMOi/^3r h 

i/-r h-;i/^tro. 0 5mou>S!W (pH7. 4) \z&mm.mzmMi> 
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L (5 0 0 /il. 0. 2 3mg*>/^K) ^lll©la, 2 

(7^X^y-;U^ (50/xl) i25 e CT6 0^7°K>^a-^-hU;t. # 
UT, g^^^H [ 3 H] - la, 25-yth'D^>k^$>D 3 ^0. 
5 1 nM^7^^^-5(CiJDA, 4*CT- BMltfe. x^X h ^>$i!#;io-;i/T 
4tT3 O^F B ^31-r^)^<i:Hck-QT^*3cfc^»U^: C 3 H] - la, 2 5 
->>t Fn^vk'^S>D 3 £#i§tU 3 0 0 0 rpmT10^11^L^. _h 
m (5 0 0 /il) £ACS-II (9. 5ml) (Amersham, England) £i&&U 

10 ^Bj^#,<D^tt*l a, 2 5-ykh , D+yt^5>D 3 ©^tt!&l 
0 0<hbfc±J^Olt¥T^s6^o ^b^k^«H^JT^Lfe8M 



SY- 


a a /3 


2 0 0 


SY- 


a a a 


5 0 


SY- 


a /3 /3 


2 0 0 


SY- 


/3 /3 a 


3 


KH- 


a a /3 


10 0 


KH- 


a a a 


<0. 1 


KH- 


a/3 /3 


2. 5 


KH- 


/3 0 a 


<0. 1 



^bjo-^ (i) x*nisftz¥z$>Dtmm$®mt&%}T&K). mm 
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as 



i. (i) 




(i) 



10 



15 



XH-O-SfcS-CH (CH 3 ) -£^U R*tt 1 - 3ffl.07KKS- 

-ess bf^ 5 >Dmm&o 

3. X^-CH (CH 3 ) 2 2&<M#:gE«/^R@BBT&&, i*3& 

5 . R 1 fi©zKB^Sfctt«tt$nfc*K*T«lft*nT^iS«*tt 1 ~ 

1 5 <Dmnmtffimmit7mm%:m-?. m&m 1 a> 4 ©Mn^ 1 ^icbe»<z> t* 

6. R 1 *5 4 - IfJH 4 - t H D ^ •> a+ yJHSfctt 3 - t h*D^i>-3 
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7. (5Z, 7E) - (IS, 2S, 3R, 2 0 R) -2-^-2 2-* 
^-2 4, 26, 2 7-HJ* ; &-9, 10-t3-5, 7, 10 (19) - 
□ U**HJX>-1, 3, 2 5-h'Jt-JI/; 

5 (5Z, 7E) - (IS, 2R, 3 R, 2 0 R) -2-^-22-*^ 
-2 4, 2 6, 2 7 -h'J* : &-9, lO-tn-5, 7, 10 (19) -31/ 
X^HJX>-1, 3, 2 5-h'Jt-;i/; 

(5Z, 7E) - (IS, 2S, 3S, 2 0 R) - 2 - 2 2 

-24, 2 6, 2 7-hU^-9, 10-t3-5, 7, 10 (19) 
10 X^HJx>-l, 3, 25-h'Jt-JV; 

(5Z, 7E) - (1R, 2R, 3S, 20R) -2-^-2 2-*+1t 
-2 4, 2 6,. 2 7-h'J^-9, 10-ta-5, 7, 10 (19) -XI 1/ 
X^hUX>-l, 3, 2 5-h'Jt-;P; 

(5Z, 7E) - (IS, 2S, 3R, 20S, 22R) -2, 2 2-y^f 
15 )V-9, 10-t3-5, 7, 10 (19) -3l/^hUX>-l, 3, 25 

(5Z, 7E) - (IS, 2R, 3R, 20S, 22R) -2, 2 2-y^f 
;P-9, lO-tn-5, 7, 10 (19) -3l/^hUX>-l, 3, 25 
- h ij ;p ; 

20 (5Z, 7E) - (IS, 2S, 3S, 20S, 22R) -2, 2 2-y/f 
;W-9, 10— fen- 5, 7, 10 (19) -3l/^bUX>-l, 3, 25 

(5Z. 7E) - (1R, 2R, 3S, 20S, 22R) -2, 2 2-y^f 
JW-9, 10— fen- 5, 7, 10 (19) -3U^h'JX>-l, 3, 25 
25 - h U ; 

8 . i ^ ^ 7 ©rana> i mz%m<D >D^#^f»^bx 
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